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Volcanism of the Yandang Mountain World Geopark
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Abstract: The Yandang Mountain World Geopark situated in southeastern Zhejiang Province is mainly a Creta-
ceous resurgent caldera composed of four volcanic rock sections and one central intrusive body. It has undergone
four stages of eruption, two collapses, one intrusion and the formation of modern landscape, comprising totally
eight evolution phases. Volcanic rocks are of the high-K calc-alkaline series rock association, composed mainly of
ryholitic and trachytic dacitic rocks, and the central intrusive body is olivine-andesite-trachytic quartz syenitic
porphyrite. They have A/CNK values of 0.9~1.2, suggesting aluminum saturation or oversaturation, and are
enriched in LREE and LILEs and depleted in HFSEs. Their 6Eu values are 0.11~0.32, evidently indicating
plagioclase fractional crystallization. (¥Sr/*°Sr); ratios and eNd(¢) values are 0.7079~0.716 1 and —6.90~
—7.70 for volcanic rocks, and 0.708 6~0.709 8 and —7.10~ —7.68 for quartz syenitic porphyrite, respec-
tively, implying that all the igneous rocks from the Yandang Mountain were evolutional products of co-magmas,
and derived mainly from the crust, mixed however with mantle components. The tectonic setting is an active conti-
nental margin close to the inner continent instead of a typical island arc or an Andean-type active continental margin.
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Fig.1 Geological sketch map of the Yandang Mountain modified after restricted data®
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Chaochuan Formation K; gt—Guantou Formation K;x—Xishantou Formation K;g—Gaowu Formation 1—subvolcanic rocks and veins 2—ex-
trusive dome 3—volcanic conduit 4—caldera boundary and ring fault 5—lava flow and done boundary 6—fault 7—fracture zone 8—attitude

of pyroclastic flow 9—attitude of lava flow
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Table 1 Accessory mineral contents of volcano-intrusive complex in the Yandang Mountain

04Yd-01 Ky' 97 50 1.5 8971.5 9120.0

04Yd-02 K;y? 16.7 A 35.2 - 2615.4 2667.3

04Yd-03 K;y® 117 11.4 A + 7 880.0 8008. 4

04Yd-04 Ky y* 10 0.5 35 A - 77.5 2864.2 2987.2

04Yd-05 Ky 266 72.5 A 518 18258.0 19114.5
©o -5 “ +7 5~10 “ A7 21~50
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3 wp 1070
Table 3 REE and trace element abundances of the studied rocks
Ky’ K y? K;y’® K;y* Ky
1 2" 3" 4 5" 6 7" 8" 9 107 11 12 137 14"
04Yd-01 S3 S5 04Yd-02 S7 04Yd-03 S9 SI1  04Yd-04 S15 S16  04Yd-05 S17 S18
WT CVWT CWT R R WT CVWT AP WT CWT TF QS QS QS

Rb 121.03 183 268 151.39 292 107.15 208 256 151.51 224 260 58.20 256 106
Sr 201.91 113 221 18.52 31.9 68.33 101 33.8  30.54  29.7 60.2  195.94 263
Ba 1979.14 1110 1510 383.66 326 1960.99 945 243 143.11 210 947 3171.89 2740 3030

Th 10.99  35.6 9.04 35.60 9.62 9.04 9.52 10.7 9.18 108 23.6 9.52 11.2

Pb 29.17  62.9 80.4  62.90 18.4 80.40 51.7 106 26.46  63.7 43.0  51.70 246

Nb 13.84 13.4 20.0 15.57 21.1 14.40 20.4 22.9 17.16  23.6 19.0 11.83 14.0 15.2
Ta 0.94 1.27 2.83 1.27 1.8 2.83 1.95 2.14 0.69 1.89 1.82 1.95 2.18

Zr 354.55 382 334 232.49 187 372.29 296 224 194.55 193 315 560.66 599 630

Hf 8.55 5.59 8.78 11.30 6.43 8.78 8.51 7.24 11.83  6.70 9.44 8.51 12.4

\% 18.67  21.7 57.0 5.32 39.6 13.16 64.7 35.2 5.37 34.6 36.4  27.79 65.4 36.1

Y 20.34  23.4 21.5 13.94 28.80 15.25 26.4 39.5 12.18  26.70 26 20.35 24.5  26.55
Sc 3.75 6.59 5.80 1.30 4.04 2.93 4.05 3.46 1.36 3.14 4.80 6.35 8.27

Cr 0.62 0.95 0.95 1.08 1.72

Co 4.12 0.4 68.0 2.35 30.4 2.49 11.2 22.3 3.10 31.1 23.1 4.35 20.0 5.2

Ni 2.30 5.73 5.78 4.24  2.97 3.68 2.76 5.40 2.62 6.58 3.55 6.62 6.89 5.75
Ga 15.19 17.5 27.0  13.49 25.6 15.47 21.1 25.1 14.53  24.7 25.3 16.50  28.5

La 40.18  61.2 69.0 19.64 72.40 32.89 53 72.6  24.85 283 62.8 82.38 92.50 102.42
Ce 83.94 130 117 31.99 99.00 56.07 114 104 48.39 92.10 127 137.88 192.00 186.69
Pr 8.64 10.8 15.1 4.51 13.40 6.52 109 17.0 5.57 8.22 13.6 16.44  20.00 22.00
Nd 32.45 36.9 53.4  17.62 44.30 24.29  36.8 56.9  20.51 26.30 48.2 60.54 69.40 69.19
Sm 5.47 6.40 8.43 3.10  7.40 3.87 6.22 9.97 3.59 5.71 3.01 8.51 10.80 11.68
Eu 1.30 1.23 1.83 0.43  1.00 0.99 1.03 1.21 0.35 0.68 1.45 2.40 2.97 2.94
Gd 4.77 5.62 6.54 2.72 6.48 3.49 5.22 8.84 3.01 5.13 6.69 6.94 8.21 7.61

Tb 0.69 0.81 1.04 0.42 1.08 0.50 0.97 1.48 0.44 0.97 1.09 0.87 1.30 1.24

Dy 4.08 3.98 4.47 2.60 5.25 2.98 4.889  7.53 2.53 4.90 5.1 4.69 5.22 5.52

Ho 0.79 0.93 1.00 0.52 1.10 0.58 1.05 1.53 0.50 1.09 1.12 0.83 1.14 1.06
Er 2.38 2.46 2.62 1.62 3.10 1.78 3.02 4.17 1.52 3.22 3.06 2.44 2.99 2.83
Tm 0.34 0.47 0.46 0.24 0.51 0.27 0.49 0.66 0.23 0.53 0.51 0.33 0.50 0.47
Yb 2.13 3.01 2.57 .52 2.98 1.61 2.92 3.77 1.36 3.12 2.94 2.12 2.53 2.86

Lu 0.34 0.53 0.42 0.23 0.47 0.27 0.45 0.58 0.21 0.51 0.47 0.36 0.47 0.45
> REE 187.50 264.30 283.90 87.17 258.50 136.10 339.06 290.24 113.04 180.78 277.04 326.72 433.40 416.96
Sm Nd 0.17 0.17 0.16 0.18 0.17 0.16 0.18 0.17 0.18 0.22 0.06 0.14 0.17 0.17
La Yb N 12.70 13.71 18.10 8.74 16.38 13.76 12.24 12.98 12.35 6.115 14.40 26.15 24.65 24.14
La Sm y 4.62 6.02 5.15 3.98 6.15 5.34 5.36 4.58 4.35 3.12 13.12  6.09 5.39 5.52
Gd Lun 1.76 1.32 1.94 .46 1.71 1.63 1.44 1.89 1.75 1.25 1.77 2.41 2.17 2.10

SEu 0.26 0.21  0.25 0.15 0.14 0.27 0.18 0.13 0.11 0.13 0.32 031 0.32  0.31
IN . o X
Rb Sr Ba
LILE Nb Ta Zr Hf HEFSE
Sun and Mcdonough 1989 MORB 4
Rb SiO, Sr HFSE
K y! SO, LILE
Ba LILE HFSE
V Ni Sc Sio, Co

(1) . 1995. 1:5
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4 K y! 87Sr 805
1
Kiy 0.708 7~0.716 1 >0.7130 eNd ¢
K, v*—K;y* -7.42  K;y* 8Sr 88 . 0.707 9 ~
Klyl 0.7126 >0.710 eNd ¢ -7.70~ —-6.90
- K;»* 87Sr S . 0.7089 eNd ¢
Ky SiO, - 7.03 Ky* 87 Sr 80 Sr
0.7092 eNd ¢ -7.18 K y!
SIOQ K[ y2—
K1y4 87 Sr 86 Sr : K]yl
K, yz_Kl v eNd ¢ K;y' K, yz_Kl v
Kl yz_Kl y4 SI‘ Nd
1993
1
4 87y 865y
0.7086~0.709 8 eNd ¢ -7.68~ —-7.10
- Rb-Sr Sm-Nd
4 Sr Nd
Table 4 Sr— Nd isotopes of the volcano-intrusive complex in the Yandang Mountain
wp 1076 STpn 86q. g, e, 81Q. 8. wp 107° ¥Sm  Nd
Ma b S Rb *°Sr  ®'Sr *Sr Sr *Sr o d g NG eNd ¢
1 04YD-01 Ky 97.2 153.6 248 1.787  0.71121 0.7087 7.089 42.42 0.10110.51220 —7.42
2 04YD-02 Ky 105.6 172.7 58.33 8.546  0.72094 0.7082 7.727 44.48 0.10510.51218 —7.70
3 04YD-03 K»* 104.3 146.5 134.4 3.144  0.71326 0.7089 7.528 45.11 0.101 0.51222 —7.03
4 04YD-04 K y* 99.3 157.3 57.31 7.922 0.72028 0.7092 6.266 34.69 0.10930.51221 —7.18
5 04Yd-05 Ky 98.3 104.0 294.8 1.107  0.71015 0.7086 10.54 71.67 0.08990.51218 —7.68
6 125-16DL 173 30 15.17639 0.73520 0.7126 =7.16
7 125-16DL 172 106 8.00249 0.72262 0.7107
8 125-16DL K12 104.3 106 25 11.51402 0.72835 0.7112
9 125-16DL 1y ’ 226 36 12.20781 0.72970 0.7116
10 125-16DL 89 58 5.93701 0.71920 0.7104
11 7-47 110.2 50.37 6.335  0.71736  0.7079 5.99 29.19 0.1241 0.5122 —-6.9
12 3055-2 150 244 5.63724 0.72394 0.7161
13 3055-6 156 138 0.16696 0.71377 0.7135
14 3055-8 Ky 98.0 203 75 3.10795 0.71886 0.7145
15 3055-11 131 70 3.30748 0.71926 0.7147
16 3055-13 148 224 6.48112 0.72501 0.7160
17 126-17DL-4 107 275 1.11488 0.71132 0.7098
18 126-17DL-8 101 306 0.94762 0.71099 0.7097
19 126-17DL-9 K 8.3 61 835 0.21024 0.70986 0.709 6
20 126-17DL-10 Y ’ 88 434 0.59869 0.71042 0.7096
21 126-17DL-12 53 340 0.45545 0.71019 0.709 6
22 Z1-513 110.6 312.5 1.024  0.71020 0.7088 10.60 71.39 0.0898 0.5122 -—7.1
1~5 MAT-261 6~10 12~21
1995 @ 11 Lapierre 1997 22 1992 1 2 11 34
6~10 12~16 517~22 Kiy' Kiy* Ky SHRIMP
2006 Kiy® K;»? Ky K, y*
(1] . 1995. 1:5 . 1~244.
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